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SUMMARY

A Airframe structural integrity investigations are performed by the
Ravai Air Development Center, under the cognizance of the Naval Analytical
Rework Program, to provide technical support to the Haval Air Rework
Pacilities, The goal of this support is to assist in defining structural
incongruities, necessity and depth of rework required, and to prove the
adequacy, integrity, and service life of aircraft components. The investi-
gations completed and/or imitiated during fiscal year 1972 are reported‘ oas™

'

O

N

i
o

i

L o e T -
S Hw};‘.a\.v._k\}- [

AR b bt b A EALOINAS vkt ot duemdeatuind 235

o bihat ML E20G

v A s ameon e ARA

Y T

[




E
2
E
|
F’
;
§
3

HADC-72098~VT

INTRODUCTION

During their service use, Naval aircraft undergo major wmaintenance
in the PAR (Prcgressive Aixcraft Rework) which is performed by the NAVAIRE-
WORKFAC's (Naval Air Rework Facilities). In the course of the PAR, many
aircrafi structurzl incongruities are uncovered, For example, corrcsiom,
fatigue cracking, stress corrosion cracking., etc, A substantial amount of
these discrepancies aré discovered during the ARP (Analyricai Rework
Programj inspections., Solutions to overceme the structural problems take
the forms of modifications, redesigns, and component replacements. This
latter item, in many cases, precipitates a component Sacrtage which may
require extensive component rework to overcoma. As & result of these
changes and medifications it becomes excremely difficult to guarantee the
structural adequacy, intezrity, and fatigue life of the afrcraft components.

The objective of the sirframe Inzegrity Imvestigation Woxk Uait,
HAVAIRSYSCOX Work Request WR-25145, Work Unit G28-2, reported ou herein
is to provide, under the analytical Reuork Program. .ircraft structures
technical support to the HAVAIREWCRKFAC's. The goal of this support is
to assist the HAVAIREWGRYFAC's in defining structural incongruities,
necessity and depth of rework required., realistic PAR norms, and to prove
the adequacy, integrity, and sexrvice life 5f aircraft components. In
addition, it is desirable tc develop proper NODT imspection procedures tc
ecnable detection of structural discrepancies without extensive aircrait
disassembly. Such information will affact the PAR munlours required, the
PaR schedule, and the AX® inspecticr and acalyses,

To provide the vequired tachnical suppoxt, the HAVAIRDEVCER periorms
analytical investigations and destruciive and nondestructive experimental
investigations, Non-dectructive imspection procedures are developed oniy
for specific problem areas. The structural components wiich are investi-
gated are those that a Kaval air Rework Facility believes to have struc-
tural problems, the sclutions of which are beyond their capability., The
investigations are accomplished it cocperation with the NAVAIREWCRXFAC's.

The airframe intesrity investigatioms complzted and/or initiated
during £iscal year 1972 zre reported on herein. The investigations are
listed dy airglane model where appropriate. The ordex of listing bears
no significance as to the inporxtarce of the investiegation. As & matter
of ccnvenience this listing follows the oxdexr shown in the Haval Aviationr
News poster *Y¥,3, Naval Aircraft Desigmacioms,’” » brief syropsis of each
investigation is given., Details cf auw investigation cz2n be gotten by
referring, in some cases, tc the referen.ec listed aftec each synopsis,

In all cases, details are avarlable by ecntacting - s~ HAYAIRLEEVCEN, Air
Vehicle Technolegy Departient; Mr. L. Bersan, Code Si. 5, Aatoven +1-2436.
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NADC-72098-VT

AIRFRAME INTEGRITY INVESTIGATIONS IN SUPPORT OF THE ANALYTICAL REWORK PROGRAM
FY-72 ARP PROGRAMS CQMFLETIED AND/OR INITIATED

RA-5C AIRPLANE

1. Due to the observance of stress corrosion crac=s in the wing
inboard panel rear spars and in the ribs at wing sratied 3.5 of some
RA-5C model aircraft the NAVAIREWORKFAC JAX asked the following general-
ized questions: What would be the quantitative effects of shot peening
the cracked/uncracked component? If necessary, is it feasible to perform
tests to determine these effects? In response tc these questions the
NAVAIRDZVCEN performed am ARP investigztion., It was found that quantita-
tive data on the effects of shot peening is conspicuous by its abserce;
however, it is feasible to perform tests to gather this type of data for
the particular RA-5C cumponents in question, )

Ref: (a} WADC 1ltr STH-5, 5074, 10 June 1971

2, In order to perform structural analysis of RA-5C arresting hooks,
necessitated by hook failures, the NAVATIREWOFKFAC JAX requested information
on the time from hook engagenert of the arresting wire to impact of the
arresting hook bumper block vith the bumper in the airframe. A quick-
response time investigation was performed by the NAVAIRDEVCEN during which
ic was determined that the hook performs its maximum travel in .05 seconds.

Ref: (2) NMADC itr STH-5, 26, &4 Jan 1972

3. An investigation is underway to provide cognizant NAVAIREWORKFAC
perscanel a complete data history and data analysis package for their
model airplane., A pilot program has been initiated in which all RA-5C
cperational service data and data analysis results generated at the
AVAIRDEVCEN has been compiled and collated., Samples of this data, which
included maneuver loads, gust loads, landings, la.ding loads, arrestments,
etc. were forwarded to NAVAIREWORKFAC JAX, Included in this package were
data samples in various stages of analysis; unprocessed data, semi-
analyzed data, results from special studies, and data analyses appearing
in formal reports, The NAVAIREWORKFAC JAX personnel are currently review-
ing this entire package for the purpose of determining which areas are of
particular interest and searching for alternate approaches to analyzing
or presenting these data.

Ref: (a) NADC ltr STC-21, 2667, 31 Mar 1972

A-6 AIRPLANE

1. The NAVAIREWORKFAC NORVA was tasked with the development of a
rework/reinforcement for the A-6 lower wing skin fatigue failure at Wing
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Station 60. Due to the uncertainty inherent in zny fatigue repair, the
NAVAIREWORKFAC requested the assistance of experienced NAVAIRDEVCEN fatigue
test personnel relative to the testing/evaluation of the predlctedlactual
fatigue 1mprovement of their relnforcementxfor the failure area., Consul-
tant services were provided by the NAVAIRDEVCEN as requested. The follow~

- ing recomméndation was made: "The NAVAIREWORKFAC NORVA proposed fix, with

the slight beef-ups suggested, will adequately solve the fatxgue proPlem
for the localized failure area. However, the question as to whether this
repair will cause a néw area of thé wing to become fatigue critical Yemaine
and should be considered part of the verail wing repair valldatzon. ‘Since
the area of the present failure experiences complex loading, is extrémely
critical, and can fail catastrophically, a coupon/component typé fiatigue
test could not adequately validate the integrity and life of the propcsed
fix, It is the contention of the NAVAIRDEVCEN that a full-scale vxng
fatigue test is required”, .

Ref: (a) NARF NORVA 161625Z Aug 71 .
(b) HADC ltr STH-5, 7083, 25 Aug 1571

A-7 AIRPIANE

1, The LIV Aerospace Corporation had recommended that the A—? iUnit
Horizontal Tail Actuator Cylinders be replaced at approxumately 2,000
flight hours, The NAVAIREWORKFAC JAX suggested that additional fatigue
tests be performed to validate this service life figure., An 1nvest1gat;on
was begun at the NAVAIRDEVCEN to determire the number and types of tests
required to establish the service life of tle actuators. It was found that
the fatigue life of actuators is associated with variables in the ‘hydraulic
system, such as synchronization pressures, fluid temperature, pressure
excursions, servo-valve neutral pressure, and not from externally-introduced
structural loads. Therefore, any tests necessary to determing the life of
the actuators would be hydraulic in nature rather than structural. , Accord-
ingly, a test study plan has been proposed by the hydraulics perscnnel of
the RAVAIRDEVGEN,

Ref: (a) NASCRL msg 2014162 Harch 71 - . ,
(b) RASCHQ msg 182253Z May 7}
(c) HADC m=g 211336Z May 71
(d) NMADC 1tr STH-12, 5073 of 10 June 1971
(e) NADC spdltr MAFEF 6286 of 26 July 1971

2. The NAVAIREWORKFAC JAX is considering a service life evaluation/
xtentior program for the A-7 airplame. As such, consultant services were
provided by the NAVAIRDEVCEN to advise on the requirements to be considered

fer the required full-scale wing fatigue test.

3. A joint NAVAIREWORKFAC JAX - NAVAIRIESTCEN - HAVAIRDEVCEN in-
vestigation was performed to determine the selection criteria and to
select an A-7 airplane for use in a deep Structural Analytical Rework
Program, As a result of this investigation A-7A Serial No. 152650 was
selected for the ARP, '
3 - }
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H

Fs4 .AIRPIANE . - ‘ .

-y

! * 1. The NAVAIREWCRXFAC NORIS has reported that the cockpit canopies

" of the F-4 aijcraft are experiencing delamination type cracking at the
edges. DBecause of the cracking, which is found on all edges of the canopy,
thé occurrence of which is.not f£git to be time dependent, canopy replace-
ment is required. Due to the cost of canopy replacement and the fact that no
1n-serv1ce failures have occurred due to delamination cracking, the NAVAIRE-
WORKFAC NORIS requested that the .feasibility of performing tests to determine
the damaged canopy safe life be investigated., The NAVAIRDEVCEN performed
the requested investigation ardd determined that the canopy cracking could

: be caused by any or a combination of any- of the following:

Uy W
. '

i
pressurization cycling ~
temperature’gradients

a,
ib.

'

Ce

-the acrylic and

differential in coefficients of thermal expansion between
the fiberglass - |

d. - excessive moisture
! ' e. rough hardling
f. low-speed, dull, or 1mproper1y sharpened drill when

drilling fastener holes

g. maintenance chemxicals
h, material -deficiencies
" i. torque of Zrame attachmeﬂt bolts
: j. ovt of tolerance between ‘frame and glazing material

! i .

f The investigation also determiped that it was feasible to pezform tests to

‘ determinie the sajlie life of damaged canopies. ‘It was further determined that
? thére is a high probability of determining the canopy safe life by performing
1 full-scale canopy, cyclic pressure tests {pressure being the only load para-
I . meter). A pressure only test program was deemed justifiaple by NAVAIR and

r 1 wze authorized. To datel8,000 pressure cycles have been applied with no

§- noticeable detrimental effect to the canvpies.

! Ref: (2) NADC - ASD Report P29, “Test Plan Report for Structural
Integrity Investigation ¢f Delaminated F-% Canopies in
. Supnort of the Analytical Rework Program," 24 Sept 1971.
() NMADC ltr STH-5, 1720 of 1 Harch 1972

A

?-3 AIRPLANE )

1. The lower steering collar of the P-3 nose landing gear has been
sracking along the ;nrgxng flash line and at 90° vo the flash line. The
NAVAIREWGRKFAC Alameda believed that the 7075 alumimnum alloy collar was
cracking due to a build-up of internal residual stresses. It was requested
that the HAVAIRDEVCEN investigate the availability of an NDT technique to
measuxe these residual stresses, The initial investigation determined that
of the possible WDT techﬁiques'(x-ray defraction, magneto absorption, ultra-
sonics, the ‘Barkhousen device) none were. fully working field applicable tech-
niques, Certain techniques did show promise and are currently the subject
of a £5llow on development anescx&ation being conducted by the NAVAIRDEVCEN
NDT per sonnel, i

.
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NADC-72098-VT

2, Patigue life predictions have indicated that & number of P-3
aircraft have expended a high percentage of their fatigue life, As such,
a program to inspect-in-detail the ten lead-the-fleet aircraft was
proposed. It had been suggested that the first of these Lnspectlons be
performed on a "crash" basis, An investigation was performed by. the
NAVAIRDEVCEN to evaluate the time response requi ired for the mspections°
The investigation indicatéd that it was not necessary tc perform the first
time inspgetion of the aircraft on a ''crash' basis, It was found that it
would be sufficient to inspect them as they came in for PAR. As a result
of the investigation it was also recommended that, to be able to monitor
and evaluate the effect of corrosion along with the anticipated possible
struc~ryrdl fatigue damage, the aircraft to be inspected should consisi: of
a cospination of those with high fatigue life expended and vhose expected
Fooane a nlgh degree of corrosion problems,

Ref: (a) NADC ler STH-5, 10833 of 30 Dec 1971
3. Upon the request of NAVAIR, NAVAIRDEVCEN personnel attended
the P-3 PAR conference as the representatlve of AIR-4117. During the

conference various maintenance problems were discussed as was the new
PDLY requiréments manual,

C-2 AIRPLANE

1. The C-2 aircraft has experienced in-service failures. The

cause of the failures is believed to lie within the engine nacelle assembly.,
Therefore, an investigation has been initiated to determine the availability

of data concerning the C-2/E-2 engine mounts, It is being contemplated to
perform structural tests of said mounts,

C-120 AIRPLANE

1. An investigation by the NAVAIRDEVCEN of the structural integrity
of the C-130 aircraft is continuing. Due to this investigation it was
recommended that: The Navy either purchase new outer wings incorporating
fatigue and corrosion modifications or join the USAF outer wing rehabilita-
tion program. Have detailed inspections of the wings performed during the
incorporation of the center wing modification in lieu of in-depth ARP's
on the wing, Study a fatigue life monitoring program for the C-130 air-
craft, NAVAIREWORKFAC personnel plan periodic in-person meetings with
USAF/WRAMA personnel, In view ol the NAVAIRDEVCEN investigation and in
conjunction with a NAVAIR study, it is currently planned to take part
in the outer wing rehabilitation program,

Ref: (a) NADC ltr STH-5 5798, of 7 Jul 1971
(b) NADC ltr STH~5 5813, of 7 Jul 1971
(c) NADC ltr STH-5 7084, of 25 Aug 1971
(d) NADC ltr STR-5 7944, of 27 Sep 1971
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S=-2 AIRPLANE

1. Due to a catapult fatigue test performed at the NAVAIRDEVCEN
the NAVAIR put a limit of 750 catapult shots on the §-2 aircraft, Since
the S-2 were fast approaching this limit, the NAVAIREWORKFAC xequested

* from the NADC an interpretation of the fatigue test results as related

to extensions beyond the test life. The NADC reviewed the .test data and

recommended that the number of catapult shots permissible could be safely
extended beyond the test life of 750 shots, possibly to 1,000 catapults,

It was also reiterated that a structural fix is required for the catapult
keel,

2, Upon the request of NAVAIR, NAVAIRDEVCEN personnel attended a
meeting at NAVAIR (AIR-5302 area) as the representative of AIR-4117,
This mecting dealt with the S~2 catapult life and the required catapult
keel structural "beef-ups',

3, Due to service failures of the exhaust system clamp of the
R-1820 engine the NAVAIREWORKFAC requested the NAVAIRDEVCEN to perform
an investigation to determine the feasibility of conducting a laboratory
fatigue test of the exhaust system, This investigation determined that
it is infeasible to perform laborztory tests due to the inability to
duplicate the engine service loads in the laboratory.,

Ref: (a) NADC ltr STH-12 1639 of 25 Feb 1972

E-1/C~1 AIRPLANE

1., Due to the failure of the S-2 catapult keel during laboratory
tests and the requirement for life extensions, an investigation of the
test requirements for determining and extending the catapulting and
arrested landing lives of the E-1/C-1 aircraft was performed. It was
recommended that tests be conducted and that iney be conducted using an
E-1 airframe, It was found that tests of the E-1 would suffice for the
C-1. The reverse not being true,

2, Upon the request of NAVAIR, NAVAIRDEVCEN personnel attended a
meeting at NAVAIR (AIR-5302 area) as the representative of AIR-~4117,
This meeting dealt with the E-«1/C-1 catapulting and arrested landing
fatigue lives. It was determined that a structural modification, similar
to the 5-2 planned modificatior, should be applied to the E-~1/C~1 catapult
keel, It was further determined that fatigue tests for the catapulting
and arrested landing conditions of the modified airframe should be performed.
It was agreed that if these tests were conducted using the E-1 airframe,
they would suffice for the C-1.

N
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E-2 AIRPIANE

1., Non~descructive imspection techniques, for utilization by the
NAVATREWORKFAC -during the PAR are required to inspect tne catapult and
arrested landing carrythrough structure of the E-2. The opportunity to
perform an in-depth study aimed at establishing these NDI techniques has
been projected by the requirement for a full-scale E-2 airplane catapult-
ing and arrested landing fatigue test. Accordingly NAVAIR (AIR-4117)
requested an NDI investigation »2 performed during the fatigue test, .
which. is. to be conducted at t+ NAVAIRDEVCEN as a SLEP. In consideration
of the significant benefits-trat can be derived by NARF participation in
the formulation of the NDI plan, a joint NARF-NADC- in-depth ARP has been
proposed, An NDI program plan is currently being prepared for this ARP.

Ref: (a) NADC 1ltr STH-5 105 of 7 Jan 1972

H-2 RELICOPTER

1. In conjunction with a contractor conducted full-scale fatigue
test of the H-2 airframe an ARP investigation was performed to gather
data and define a test spectrum, The type of service data gathered is
as follows: Alrsp ed, Altitude, Outside Air Temperature, N, at the Center
of Gravity, N, at the Centexr of Gravity, Rotor RPM, Rotor Blade Lag Angle,
Rotor Blade Flap Angle, and Landing Indications. Two hundred and fifty

hours of data have been collected and reduced, This data will be forwarded

to Kaman Aerospace Corp. for input into the fatigue test.

Ref: (a) NADC ltr STH~19 5840 of 8 Jul 1971
(b) MADC ltxr STH-19 9535 of 8 Nov 1971

2. Concurrent with the full-scale fatigue test of the H-2 air-
frame an ARP investigation is being performed to determine realistic
replacement times for the dynamic components not covered by the test.
These are: the main landing gear and carrythrough structure, the engine
mount and carrythrough structure, the auxiliary landing gear and carry-
through structure, and the non-rotating control system, To date the
landing gear and engine mounts and their carrythrough structure have been
analyzed, It has been determined that the lives of these ,components
are well in excess of the required lives.

In conjunction with the above investigation a second study was
performed in which the H-2 airframe inspection records and the Navy 3M
data were reviewed. This study was to determine specific problem areas
and make recommendations to change the present PAR requirements for
those problem areas, The results of this study are such that tventy-
eight problem areas in the airframe, six in the fuselage compartments,
three in the landing gear, and three in the flight controls have been
documented.,
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Ref: (a) NADC 1ltr STH-12 1742 of 1 Mar 1972
(b) Kaman Aerospace Corp. Report Ho. R-983, "H-2 Belicopter
Analytical Rework Program Data Survey Task," of
21 Jan 1972

H-3 HELICGPTER .

1, 1In respomse to a request from the NAVAIREWORKFAC Quomset
Point an investigation was performed to determine the availability of -
data concerned with the service life of the H-3 airframe and the integrity
of the tail pylon hinge fiftings and the Quick Engine Change (QEC) items.
It was determived that the only information concerning the above three
topics is contained in Sikorsky Aircraft Report SER--61483, "Fatigue Test
of the SH-3A Airframe Structure," of 8 Jan 1964. A copy of this report
was procured and forwarded to the NARF.

Ref: (a) NADC 1tz STH-12 1639 cf 25 Feb 1972

H-46 HELICOPTER

1, During the investigatioms following two in-service failures ;
of the CH-46 helicopter {one in 1967 and ore in 1971) it was determined *
that the accidents resulted due to aft rotor blades gesynchronization.
It was further observed that the self-locking bearing retainer nut on the $
aft transmission planet carrier was disengaged. Since disengagement of
this nut could have caused the desynchronization of the aft rotor the
NAVAIREWORKFAC Cherry Point has requested the MAVAIRDEVCEN to conduct a
test program involving the self-locking nut. This test program will
address itself to the question as t¢ whether or not the self-locking nut
could become disengaged from the planet carrier by being "popped off"
during service as a result of impact lcading imposed during landings.
A test plan for this program is currently being written and will be sub-
mitted to NAVAIR for program approval,

Ref: (a) NARF CHERPT msg 212141Z Mar 72
(b) NADC msg 2321082z ¥ar 72

T-28 AIRPLANE

1. An investigation to define the requ.vements for determining the
integrity of the T-28 B/C Airframe to sustain a service life extension ..
was performed. As a result of this investigation it was determined that '
a full-scale airplane fatigue test is required to ,ustify a service life
extension. It was recommended that the test be performed using a fully
modified aircraft, That is, one that incorporates all service modifica-
tions plus the "fix's" required to repair the structural cracks at wing
stations 2 and 75,

ref: (a) NADC ltr STH-5 7611, 14 Sep 1971
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2, The NAVATRERRKFIC PMCIA w2s d_recuedby&mm samt -]
plan for = Service Life Extensiom Progren for the T225 BJC airplare.
As a pazt of this plen the RAVATREWOZLEAC fec:ested the MIFITTIETC=N
to formlate aod submit a dafiniticn, cost znd schedule for z fEvigme
test progrzm= aimed at exténding the service life of the ¥-25. A test
program was owtlined in detail zod forwarded to @YAMA’,& ENCIA, g
The progzem cstline specified which model T-28 shouid Be tested, what
modificaticas shbovld be Emcorporated im the test article, what tests -
shoulé bBe 1un, z2pd tizme and cosc estimstes for thke testingz. The bPasic
infor=ation fraz this test-program plam wes suvbsegrestly incicdzd in -
the MAVAIRFEXORZFAC TMCIA, officisily submitted, ‘?‘—28 Adrerafe Snmce

1ife Extensioz Progra=, - T
- Ref: (z) KADC ltr STE-5 7592, 28 Sep 1971 : .
(b) HaDG itr SiE-5 9386, 2 Nov 1971 .

{c) N=R¥ PICEA Speedletter Code 31C of 26 Cct 1971 :

4 ]
] - -

STRESS COINIEG ~ ALL ATRCRAFT - s
1. An iavestigatioan of a stress co:.m.:ng procecure for iacreasinpg -
the fatigue life of aircraft structures wes ianitiated dpon the Tequest
of NAVATIRSYSCOMREPAC. There-are three methods of stress coining,
developed by McDonnell Douglas Lorp., being investigated., They are:
"Radius Stress Coining,” "Pad Stress Co‘.mng,“ and "Stréss Coia Hole
Expansicn.” The st:ress coiaing procedure produces local residual co=-
pressive stresses in the material, These co=pressive stresses theoreti-
cally prolong the fatigue 1ife by decreasing the local Zean stress at a
point where cracking begins, It is the intention of this investigation
that if stress coining is found to be satisfdctory this procedure will
be recommended for introduction to the NAVAIREWORKEAC's as a standard
technique. : ) :

Ref: (a) NASCRP msg 2010512 Nov 71 i :
(b) FASCRP msg 230903Z Nov 71 : ’
(c) FADC'ltr-STH-5 1061, 4 Feb 1972 .
(d) NASCRL Spdltr 3370/4730/93, 14 Feb 1972 ‘
(e) NADC 'Spditr STH-5 2027, 10 Mar 1972
(£) NASC itr-AIR-530215/109:APC, '2 Mar 1972
(g) MADC 1ltr STH-5 4002, 9 May 1972
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DISCTSSION -

)

= A clgse fcspecricn of the Strvereres A5 progrews canplered andfer

iritizred by the BATATETEWEN &Tirg the fizcal gezr 1972 rzrezls ther the
mejority of Izvestizzbicos weze arelyticzl in mescwe. Er actoeiity they
primerily isvaﬁveﬂ.airtzaft stmictures enginsering comsuiting im rhe area
of struoctural ferizme, For exzmple, zecsmmzzem:g dezermining the regmize-
mezts for, aod daveloping Eest placs for fpil-sezle stouczeral Ezzigme .
tests of iz-service aiferafr. The aircraft e_zne:'&a~:zg Been grearly -
s ressorkedtand reguirirg farigre testing toc derermize the service iifey or
Ezving reached its service life aod reguiring 2 Life extecsios (see T-28
write-tp, Items i-and 2). A% the initiztion of the structores ATP

-

- progrem it was anticipored ther the NATATHDEICEN wocld Be zbie to zssist

the NAVATREVOBEFAC'S in solwing mrmezows sael¥ strocrerel problems. So
exzmple; how has the missica czpzbility of 2 wing sper bee= chanzed &e

to 2 loczliized repaif for stress ecerosioz crackizg? Preblems of this
mzture would reguire amslytical vaestzgabzoas, ead destrictive a=d mon-
destrvctive tests, This hss zot Béem the case. Some ées**aczzwe a8 .
naaeéss;zuctlve test investigzrions have been per‘o:mea bur, 25 indiceted
anove-_ these pave been the exceprion rather fbza the rule. An 2malysis to |
éetermine the “wWay®s®™ znd " ez‘efo*e's" of this sirvatics revezls 2 me2ny
faceted answer. Tke tuwo prime fzcets of the aoswer are 180 degrees apart

" 2nd are: () "The exceptiocnzl s tructural eagzzee ripz cepability of the

KAVAIRERORZFAC s, particularly in the field of structural repairs and
(2) the lack of knowledge.znd information at the NAVAIREWORXFAC'S &s
concerns structural fatigue zad the effedt of rework om the favigee life
- of a structure. This lack of czpability in the area of structural fatigue
bas deen recoznized to so=2 éegree by the RAVAIRZHCGRETAC's. As czch, the
NAVATRDEVCEN'S prime area of striucdtures assistance to the PAVAIREWORLEAC's
becoz=es a2 matter of providiag engimeering coasulting in the fieléd of
structural fatigue gnd the performence of full-scaie strictural tests of
“components and entire aircraft., Amnother facet.of the znswer is that,
:unlike other areas relating to am aircraft, new fechnclogies and tech-
a:ques concerned with structures are comparatively rapidiy transferred
from RED to actudl vse. This iudicates that in the strfuctures areas the
R&D activities are, and have been, fulfilling their obligations of
-sexvice to the f%get. :

COHCLUSIONS A‘HD RECOi HENDATIONS ' i

‘

®
t

- As is readily apparaent from the a2irframe 1ntegr1ty investigations

rcported on herein, the NAVAIRDEVCEN's structural ARP program has had a
significant impact on the maintenance of Naval Aircraft as pef;ormed by
the NAVAIREWORKFAC's., It is therefore recommended that thie program
continue even though modified somewhat 'to reflect the major NAVAIREWORKEAC
requlrementseas concerns external structures assistance. Theze Fequire-
ments are: (1) the performance of structural engineerini consulting in
i1the area of structural fatigue and in general, and (2) the performance

of full-scale component and aircraft fatigue tests,
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Ir is. foroher recomesded ther 23R scroctorzl frigp= dzta
zreilsSle (cootrectos, MATRIR, erc.) oo Newel Afrcreft bBe dissenimered

to he cogmize~r MOITAE P, ASGErfocalfy. Ix iz BRighly recommended
tizr RED type ergineers b2 ercoorazed to visit the MARATRSHIRIEIC'S, 2

lezst coce in their working career. I is feir ther this, more tiza 2oy
sigg=s, wil) d—ive bame the mecessity of the sczfement, "WE2r Bave yoo
dooz for the flest, todky®™
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